Regional difference in responsiveness of adenosine-sensitive cyclic AMP-generating systems in chronic epileptic cerebral cortex of the rat.
Cyclic AMP accumulation in brain slices incubated with adenosine or the adenosine analogue 2-chloroadenosine was examined in different areas of rat cerebral cortex following a unilateral injection of FeCl2 solution into the sensorimotor cortex to induce chronic epileptic activity. In the epileptic cortex, cyclic AMP accumulation in cortical slices was elicited three- to 11-fold by adenosine. The elicitation by adenosine of cyclic AMP accumulation was markedly inhibited by the adenosine antagonist 8-phenyltheophylline. In anterior cortical areas of rats in which the appearance of electrographic isolated spikes was dominant either ipsilateral or contralateral to the injection site 8 days or more after the injection, the adenosine-elicited accumulation of cyclic AMP was greater on the side of dominant spike activity than on the other. In anterior cortical areas of rats showing nearly equal spike activity on the two sides 19 days or more after the injection, the cyclic AMP accumulation was greater on the side ipsilateral to the injection site than on the other. In anterior and posterior cortical areas of rats showing spike-and-wave complexes and isolated spikes 1 month or more after the injection, the cyclic AMP accumulation was greater on the ipsilateral side than on the other. Similar regional differences in the adenosine-elicited accumulation of cyclic AMP were detected in the presence of the adenosine uptake inhibitor dipyridamole or the phosphodiesterase inhibitor DL-4-(3-butoxy-4-methoxybenzyl)-2-imidazolidinone (Ro 20-1724). The cyclic AMP accumulation was elicited five- to 17-fold by 2-chloroadenosine, in which case the elicitation was markedly inhibited by 8-phenyltheophylline. Regional differences in the 2-chloroadenosine-elicited accumulation of cyclic AMP were similar to those with adenosine and were detected in the presence of Ro 20-1724 or adenosine deaminase. The regional differences which correlated with the electrographic discharge patterns were due mainly to persistent changes in cyclic AMP accumulation on the primary epileptic side. These results suggest that alterations in adenosine-sensitive cyclic AMP generation in the cortex are associated with the neurochemical process leading to chronic iron-induced epilepsy.